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SPECIFICATION 

1. Title of the Invention 

REVERSE STAGGER TYPE AMORPHOUS SILICON THIN FILM TRANSISTOR 

2. Scope of Claims 

(1) A reverse stagger type amorphous silicon thin film 
transistor, characterized in that a gate insulating layer is 
formed with a first silicon nitride layer, a silicon oxide 
layer, and a second silicon nitride layer from the side of a 
gate electrode in the stated order. 

(2) A reverse stagger type amorphous silicon thin film 
transistor as claimed in claim 1, characterized in that a Ta 
(tantalum) anodic oxidation layer is formed between said 
first silicon nitride layer and said gate electrode. 

3. Detailed Description of the Invention 
[Field of the Industrial Application] 

The present invention relates to a reverse stagger 



1 



< 



type amorphous silicon thin film transistor array. 
[Prior Art] 

Research and development of amorphous silicon 
(hereinafter referred to as a-Si) thin film transistors 
(hereinafter referred to as TFTs ) are being carried out in 
various places for practical use in an active matrix type 
liquid crystal display, a photosensor, and the like. 

In such a-Si TFTs, reverse stagger type a-Si TFTs 
are widely used where a gate electrode and a source 
electrode / a drain electrode are formed so as to sandwich a 
gate insulating layer and an amorphous silicon layer, and 
where the gate electrode is formed so as to be closer to a 
substrate than the source electrode / the drain electrode. 

As the gate insulating layer of the reverse stagger 
type a-Si TFTs, one using a single silicon nitride layer has 
been studied, but the one using the single silicon nitride 
layer has a problem that cracks are liable to be caused by 
stress . 

Therefore, conventionally, reverse stagger type a-Si 
TFTs using a silicon nitride layer on the lower layer side 
of the gate insulating layer and using a silicon oxide layer 
on the upper layer of the gate insulating layer are 
proposed. By forming the silicon oxide layer above the 
silicon nitride layer, the stress against the sili-con 
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nitride layer is alleviated to make cracks less liable to be 
caused . 

Fig. 3 illustrates an a-Si TFT having the 
above-described structure. 

In the figure, 1A denotes a gate insulating layer, 
and is formed of a lower layer, a silicon nitride layer le, 
and an upper layer, a silicon oxide layer If. 2 denotes a 
gate electrode, 3 denotes an amorphous silicon layer, 4 
denotes an n type silicon layer containing an appropriate 
amount of an n type impurity, 5 denotes a source electrode, 
6 denotes a drain electrode, and 7 denotes an insulating 
substrate . 

By forming the silicon oxide layer on the silicon 
nitride layer le, it is attempted to make cracks in the 
silicon nitride layer le less liable to be caused - 
[Problem to be solved by the Invention] 

Normally, as the source electrode 5 and the drain 
electrode 6, Ti (titanium), Mo (molybdenum), Al (aluminum), 
ITO (Indium Tio Oxide), and the like (hereinafter 
generically referred to as SD metals) are used. These SD 
metals include therein a small amount of alkali ions. As is 
well known, alkali ions which enter the gate insulating 
layer 1 have significant adverse effects on the reliability 
of the TFT. 
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By the way, the silicon nitride layer can interrupt 
entry of the alkali ions while the silicon oxide layer can 
not interrupt entry of the alkali ions. Therefore, in the 
a-Si TFT having the above structure, alkali ions included in 
the source electrode 5 and the drain electrode 6 are 
diffused in the n type silicon layer 4 and the amorphous 
silicon layer 3 to reach the silicon oxide layer If, and 
easily enter the silicon oxide layer If. Therefore, the 
above-described reverse stagger a-Si TFT has a large problem 
with regard to the reliability. 

The present invention hsa been made in view of the 
above conventional problem, and an object of the present 
invention is to provide a reverse stagger type a-Si TFT 
without entry of alkali ions into a silicon oxide layer and 
with high reliability. 
[Means for solving the Problem] 

The present invention solves the above problem by, 
in a reverse stagger type amorphous silicon thin film 
transistor, forming a gate insulating layer by forrming a 
first silicon nitride layer, a silicon oxide layerr, and a 
second silicon nitride layer from the side of a gate 
electrode in stated order. 

It is to be noted that a Ta (tantalum) anodic 
oxidation layer may be formed between the first si_ licon 
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nitride layer and the gate electrode. 
[ Embodiments ] 

Embodiments of the present invention will now be 
described in the following with reference to the cdrawings. 

In Fig. 1, 1 denotes a gate insulating layer, which 
is in three-layered structure formed with a first silicon 
nitride layer la (with a thickness of 50 - 100 nm ) , a 
silicon oxide layer lb (with a thickness of 300 - 600 nm), 
and a second silicon nitride layer lc (with a thickness of 
100 - 2 00 nm) from the side of a gate electrode 2 in stated 
order. The gate electrode 2 is formed of a metal having a 
high melting point. 3 denotes an amorphous silicon layer, 4 
denotes an n type silicon layer, 5 and 6 denote a source 
electrode and a drain electrode, respectively, both of which 
are formed of Ti, Mo, Al, ITO, or the like, and 7 denotes an 
insulating substrate. 

In the present embodiment, since the second silicon 
nitride layer lc formed as the uppermost layer of the gate 
insulating film 1 interrupts entry of alkali ions from the 
source electrode 5 and the drain electrode 6 into the gate 
insulating layer 1, an a-Si TFT with high reliability can be 
obtained . 

The first silicon nitride layer la interrupts entry 
of alkali ions from the gate electrode 2 into the gate 
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insulating layer 1 . 

According to the present embodiment, since the gate 
insulating layer 1 is formed of the first and second silicon 
nitride layers 5 and 6 formed as the upper layer and the 
lower layer for interrupting entry of alkali ions , 
respectively, and the silicon oxide layer formed between the 
first and second silicon nitride layers la and lc for 
alleviating stress against the first and second silicon 
nitride layers la and lc to prevent occurrence of cracks, a 
reverse stagger type a-Si TFT having a high yield and high 
reliability can be obtained. 

It is to be noted that, as the silicon oxide layer 
lb, one formed by a film forming method utilizing light 
energy or thermal energy, for example, light CVD or 
atmospheric pressure CVD, is preferably used. 

Fig. 2 illustrates another embodiment of the 
present invention. 

The present invention is similar to the above first 
embodiment except that a Ta anodic oxidation layer Id is 
formed between the gate electrode 2 and the first silicon 
nitride layer la. 

To use a Ta anodic oxidation layer in a reverse 
stagger type a-Si TFT is conventionally known. However, 
similarly to the case of the above first embodiment, by 
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forming the gate insulating layer 1 of the first silicon 
nitride layer la, the silicon oxide layer lb, and the second 
silicon nitride layer lc, effects similar to those in the 
above first embodiment can be obtained. 
[Effect of the Invention] 

According to the present invention, since silicon 
nitride layers formed as an upper layer and a lower layer of 
a gate insulating layer interrupt alkali ions, and a silicon 
oxide layer formed as an intermediate layer reduces stress 
against the silicon nitride layers to prevent occurrence of 
cracks, a reverse stagger type amorphous silicon thin film 
transistor having high reliability and a high yield can be 
obtained . 

4. Brief Description of the Drawings 

Fig. 1 is a sectional view illustrating an 
embodiment of a reverse stagger type amorphous silicon thin 
film transistor according to the present invention, Pig. 2 
is a sectional view illustrating another embodiment of the 
present invention, and Fig. 3 is a sectional view 
illustrating a conventional reverse stagger type amorphous 
silicon thin film transistor. 

1 ... gate insulating layer 

la ... first silicon nitride layer 

lb ... silicon oxide layer 
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second silicon nitride layer 
Ta anodic oxidation layer 
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Fig- 1 1 GATE INSULATING LAYER 

la FIRST SILICON NITRIDE LAYER 

lb SILICON OXIDE LAYER 

lc SECOND SILICON NITRIDE LAYER 

Fig. 2 Id Ta ANODIC OXIDE LAYER 
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